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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-reciprocal circuit 
element which exhibits non- reciprocal characteristics over a wide 
band and has low insertion loss and a communication device which 
uses it. 

SOLUTION: A substrate 14 is provided with a 1st center electrode 4a 
and a 2nd center electrode 4b and the substrate 14 is provided 
between a ferrite plate 5 and a magnet 6; and solder resist film is 
formed on the surface of the substrate 14 to isolate the magnet 6 and 
center electrodes from each other. Consequently, conductor loss 
caused by a high-frequency current flowing to the magnet 6 is 
suppressed to reduce the insertion loss of the non-reciprocal circuit 
element. 
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SSI 4KSlffiWll4aiH2© 
t*M>«B4b*tB:». htg5i)SS6i©P^{C 
mMtRttSflNfttCfc^T. Sfil4 0*ffiK*BB 

*©#AtB**{6iia-fs. 




(2) 

1 

«3W»»SnW»2©**«ii. *1 -»2©** 

imbue t mssm i s /c^^2 © tp^mm t ©iwct&K 
[ iMta 2 ] suism i • * 2 co *ptiwmi . ss©m 

DB«:Rltfcai»^*->6ci:0«]sSL, una***'*- 

«S 2 KKttO^aSK**. 20 
±.<D£mffiVffi!& t L, UIBU^X hJSf©j¥&£5 0 wm 

obc ucct stfsa t -r s it$3 2 * & « 3 ccsbk© 
m>mB ) rn&rn 1 4^2 ©*<&sw*©£afttt* 

9 0fl*6 1 0 OK©ttHrt©Bf5EH*(Cl/fc«3Ka 1 

C 4 4 T *M #E l - 6 CD 5 % l>r fuWciBtt© 
[ffW3§8] MEfUl • m2CDr3>r>^cr>SSffi^ 

[»#JI9 ] MBm 1 • !&2 ©^i>Hfe HUIB7 x »J 

mi&&. mmE. fc<fcwufEsn • ^©ror^ 

*fca^a«HB*«arr*3--^'CB*, i£3-^£ 40 
sasms 4 u fc c 4 * mk 4 r z> tmm 1 - 8 © 5 % t > 

rh*KB«©^jffilB*7-. 
[ !S#:S 10] Suf B 3 - * 4 mil E*<MI« 4 ©Hfclft 
»M*Rtf fee 4 S»5RE9 «c«K©#T«J 

x©-;£©fflJgBfcRtt v <fi©5l>«c < 4 2 ^©r-xfii 
4^»4T^>ii5}tiii-i o©^^c^rn^ciBtS© 50 



mi 2 0 0 1 - 1 8 5 9 1 2 
2 

1 2 ] %mm 1-1 1 ©5 fe^-rn^ccian 

©# nJjBHBX** ffl 0 > fc ilflSSB. 
[9M©fttt&fflli] 

[0 0 0 1] 

viz-Wt-f u-*&£©#nj 

[0 0 0 2 ] 

BiR^A*, <D*S*S»4 0 1 6 5 1 0^ O^fflBSS 2 
- 1 34 3 49^ G)#^flS5 8 -3 40 2^, 3>43B 
¥9 -2 3 2 8 1 8^TOW¥8-8 6 1 2-^Kl 

[0003] iisRiassB^B. BfjEftatcaai-r 

©T&£ 0 
[0004] 

[^H^«i*tJ: ; )4T^^II] ±BB®©#nBi!l!B* 
-?©<fc^tc, mi-^3©*^ms^ffi^/c^©rii, 

1 3 (D* ^ > f - ^ y 7 ^ ^ 

*©^>t-y>x3WB»««:«iprafc 
^ 0 -i-<cto%7^yu-*4L/rffl^4»^©r^yu 

[0 0 0 5] *«KW©«98#^tt, jA^icMoT^ 
S&^lIffi^i^r^iffliBSR-T-iffSfctoCca* 

fe. ^©^JEHB^tcfe^rtt, /x^s (« 
t, wsii^ 0 ) ^iHMS«n-c, es© 

[0006] comwmmz, E»«ccMoTiRia 
**i*ffli»A:aflis«*»«-r * c 4 tt&£ 0 

[0 0 0 7 ] 

flW30»S3lfc3tifc»l©cti*«*i, mi© 

^^«ffitc*tortt3»tfc«r^'r^ 4 4 tec, -Jg^ 

ffl*«STtc«tt3ti, flM([3fts«»ShyfcJI2©**«S 
4, mi -»2©**«««:iS«-j-47xVBBtt*A. 

x y »tt(*tc»brBsacc»«^4Ena'rs»5 



3 

f6»WgJfi3 ftfcSS 2 ©:n >f>if4 *£tt#3JjKBR 

©IHfclfcKx^-lJ-fcRW*. 
[0 0 0 8] C(Dffi&t,Cj: **Sffi£fiB5i©aPi 

[0009] comm. mi -*2©*iMM io 

[0 0 10]**:, C©»W4, ±6^*8*4 tttfjifi 

$ n ajsci* , ±§b * ^««s zikv fc««± 
u r^vu- *©#$*«««:«. 

[0 0 1 1 ] Sfc, C©«HH\ JJEW*'<*-->*. 

[0012] Sfc, C ©*?«*, ±IElSECCjfi3»7 ^ ;!/ 
A*«MtrSC4«:J:«5. $S4 

[ooi3] j/c, c<D$zmz. mi £m2<Dtp>omw 

<D%m&t:9 Oft* 6 1 0 0K©ttfflrt©Br£ftfi!K: 
[0014]*/c C©«?liC!>#nias|p||53R^tt % _hia 

[0 0 1 5] *fc, COJWtt, Mil -^2cDr3>r> 
tf©SSffi*B8«L<*r*. C©C4KJ:9 k Sgl -2! 
2©*'fr«ffi©^>#£*>;*teM#*o-C^ A^7® 

o° 4ur, Bfa©r^vu-s/3>#tt4»s. 

[00 16] *fc, C©#MJ3B\ SU -W2©*4>« 40 

2©n>f r >1f£, ^*i^hi/~;bK^S4 4fcfcii5ffi 

*3-^*«tt«ttir*. C©»iiK:<fc»3 3!l ■ 
m 2 ©**MW 4n>7 r >-?*3-* 4 4 

[0 0 1 7] tit. COmm, ±SB3-*4*4>«* 
4©H«:ie«ft»*»W^. cftK^, «*«ffi*6 
3-**8tO-C. 3-*?|ffi**iWB««ift*W*, 
Q*K«>, #AtBfe*ffi«T*. 50 



*JBI2 0 0 1 - 1 8 5 9 1 2 

4 

[0 0 1 8 ] *fc % CORWtt, 7-*^*»»fflR 
Wa4 4fc«: 1 d>fc< 4fc2o©7-Xffi*4iiifiEA# 
ifl?-*«rE^-x©-*©fliJ»«:RW, ffi©d>a< 44 
2o^7-^i MIBffi^ffi^^iflB^ - x©ftfc£© 
MKcRttS. c*ucj;^ r-^S»*»<ur 1 * 

«u w^*s (fi»A«B«#tt*7s-r»«e) *j£<-r 

[0019] C©jMHtt, ±E©l^ti*©# 

^ * ©a*»«:r^ * c 4 Jtc 4*tc j: ^ r mmst&zmia 

[0020] 

[SM©Hifi©}fJS8] C©I6!H©»1©H**JB«:«4 
7 * ©flte5*B 1^06 *#JH 0 T MWT * . 

Bnrr^vu-*©#jg*4&Br&£. ccti«« 

1HH©^-XT*0, Affi^T-47-Xiffi^3£^> 
■j— h*-jl/KtfJBUn>4. 2a». -*©Affl*«S 
i^r&O . acc^H-t-sa^©ffliJSBK:tWfe©Affi^3S : ?- 
4ffi©2o©r-^«B L «:RWTC»S. *-Xl©rtfi 
1KB, 2 o©Affl*ffl^©rt»J©4SfiP*l8U3^'rCi 
5tt, 7* hfc 7 a, 7 

b»0tC*J^S±Tffi*«ffi4'rS=i>7 : >^ 8B5 1 

T-7» l©rtSPCCB, ^>f>f7a, 7b*5<fcO f 

xi 4T»3-^9K±Q«flE-raiH»K:jRtt'ra. 1 
4 o , -e©±TWt 9 o a* 6 1 o o a 

®mmft<Dmj£<D$zmft&v%g:-?z>m 1 ©*^«S4 

ai5j:0^2©4 3 >^14 b£ffJj#LT^£ 0 C©2o 
OWIS4a, 4 b©-*©««tt^;b-*-^*^> 

urBcc*jw-STH«:?l*fflort>s. */cffi^©assi5 

SK^^ , ^->^>^T^C4icJ:0ffML,-Cl^ o 6 
BW«S4a, 4 bfcefc^x^^ h«5CCj»LT# 

»i?*epfinr*fc»©»5-c*s. iott5*aitfl*6 

ft&±BP3-^"C*D, C©±SR3-^ 1 0©rtS (B 

[002 1 ] ^©i^K^asiDtesu, ^xi* 

KBO, cn6©n>r>1f7a, 7b^r^-X14© 
fflrtt*iitfJ:^«:a=El 4*ISB-r2>. *tc*y?t& 
SK8BStgl 4©BCC*j^STffifrc. SI 4»2©** 
SS4a, 4b©*ti**i©SS3UH«:«tt"rSJ:5«:SI 
RT^ 0 ^Lr, ^r-X l©T8MCT8S3-*9«:flX9 

*e>*i;««856tffi0ffwfc±ap3-^ 1 o* 

tt^SC4CCj:or, ^#4L/TT-fyi/-*tflte!Er 

So 

[0 0 2 2 ] B2tt±Er-TV U-5r©i»«W)KHB 



5 

r&4, C<Z>H&t7jrf J:MC, Stgl 4©WM©£®K: 
<Dtp>bM% 4 a 435 2©*4>1I®4 b (DglWCte-eft^ 

*«i4aitt, ¥fflU^*MBl l<Dff*^WIBB"r 
4CMC44, *fc, ^&»ffi<tH#©±8ISa--*<t© 

S. BI»«C7*7-r h«5<fcW2©*'MM4b(!:©IH 

«>, 'PK < i t^ffl Mi 1 1 om^mmm io 

SCifcfc*. ±8B¥fflU^* MBtl lttSOi/mHl 
r&D, mi •*2©*'&«©A»tt3 0ixmJ!a±r 

#>4. 

[0 0 2 3 ] CCT, 8asi*^«fti©fflOE*i# 
A}«£ (ID ±©M«*Jjc*frfcj|6**ig 120(A) 

WjaWKHSti*. *fc. »EttSii«ttiE« (tan 

[0024] ccomikZ'bz < r&tctbttc. *^«ffii 

855 4©H* fcJ:0'WIii3'^i«^B3U^ 
XHBrStPaS-a"*^ Wtffi5mmx5mmx2m 
m©T-fVt/- frtCblvt:, ±IB¥EU^* h]K©Jf# 
tSMfcS-efci*. SA«i£ ( I L) HI 2© 
(A) fcTj^Slcgft-fS. c©<£5«:, ¥fflu^* 
hH<D«^/»<«c*g, #A«* ( I L) BjfcWS 30 
5 0/im^ail)ftfit^«tS o C©^ffiU 
HRCDJ»##5 0 Mm©<L£, JfAfl&tt 1 . 3d 
BT<&4o */c, ±iBtt^ffi©7^VU~*«:g*3 

ti*»A«Bfe»HH«: l . 3dB«rtr*s. *cr, 

±E¥fflU^*h*l l©«*tt5 0Mm«±iTS. 
[0 0 2 5 ] #tc, *^@©J¥*<fc»A}fi£ (ID 
&©Hffi*#«>fc3tS**H 1 2© (B) iC7S*r 0 CCt 

4. **ss©ip**tw:<a*s, ^©«ajsts«/h$ 

< 44 ( Q#** < 44) fctf), #A«5fc#W3 < ft 40 
4. CO***«K>W**»fcS1*fc4*, #A*i& 
( I L) tt. Hi 2 (B) fC7ft*<fc5«:SEfM*S. c© 
<fc5fc> ^i>mffi©JS#/>W< <c*a, WAJMffe ( I 
L) lijfel>-rS*J, 3 0/im«i^lffi-C^c:W 
4„ CO**«*©/»*3W3 0 /tim©t#, »A»*tt 
1. 3dB-C^)4 0 £tc> ±$©<h;te^ S*$n^# 

AfRfcranKJc i . 3dBartT**o-c, ±e+«« 

i4a, 4 b©Jf#te3 0 mnHlifi. IIU 7^ 
a. 4b*3 0/im*fctt**iCCiafflrS»S«:-r*. 50 



4#BB2 0 0 1 - 1 8 5 9 1 2 
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[0 0 2 6] H3tt±iar A y u-*©iiBHr*5. 

4o HiC^T<fc^«:, A*^2 a<fc7-**F3£© 
Pfl0cmi©**«ffi4 a**S8K3tl, 8^*8*2 bi7 
-^«H L 3t©lffl«:»2©***S4b3W««lsn i A 
air-^ffl^3i©PiK:3>r>*C 1#« 
Jftti, -Hi*»f-2bir-xjB^3t©H«:*2©3> 

[ 0 0 2 7 ] m 4 tt±8B7 -T V 1/ - * ©«rff i&ffl«:»iJJJ 

h 4 o 0 4 tc i i x ^sm ^mmcorcoMmmmn © 

lfil*T*S. 3\ «*fil©«^©aBlt*itSi. H4 
© (A) K5«\J:5K:, JStSR©MiS»Rlfl[fflElSffii 
&oT % ffiifiRK««»j&Wi?\ A^ffi : F2a^6© 
A*M^€-©**U^ffi^2 b^6tttt>£ft4 0 
[0 02 8 ] M^©fi^©AS4£#*£4> <B)fc 
5W\fc5«:, 7**-f hC5«rafl-rs*JRttSff©m 
(A) ©»^ittilW|nIiftor, fi!SR©MJStc 

atffl©«#*H64i/, «SRr«*«*stia. *©/c 

ft«»«:«A*« : f2a^6ttfl#*s|a*Snft 
[0 0 2 9] £gHRCCtt» ±IB4J^»fi4 a , 4 b ©£^ 

x, momiifamm$tmj]ftA%mtx, isssm 
mmomm&mttz. *©*:«>, nxm^m^ 

JWtt*©3liK 4 *^«ffi 4 a , 4 b ©^Mftg^rS^ 
4o 7x7>f HR«cEPfll3nS»lf©9iiKtt»«, 0. 
0 9-0. 17 [T]7?*SA:a>, W«S4a, 4 b 

©&Mftg£9 oa^6 1 o os©isfflrttcK^-rn 

[0 0 3 0] ±E©ttffi«, H5©^ffiEIKCC*jCi-C 4 
ffiRR*KO»l»)fc*l^©S 1 2 (^f^^Wf-^) t 

s 2 1 (jE^aiim#) ommw 1 8 o° ^44 c 

ir^>4o 4>L, Wtl4a, 4b©^>^^^>^ 
LI. L2CCM#**4, (411^18 0' ^6Tti4 

««©«*»K"Thtf, ±SBffitHM©rn«Wliil6n 
4o S2 1 4S 1 2©£fl%#0. 2dBfig 

-C^oT4>, a»±, T-TV U-V3>^3 0 d Btl± 
4*T4/c^, _hfB3>r>1f 7 a, 7 b (CI. C2) 
©^fifl©^±0. 05 (5%) rB§^L<-T4o C 
tuc<£0. mi •»2©*^«*©^^->*JSR^MS«: 

[0 0 3 1 ]H6« % C©Hife^CC{^4T^V u-^ 
4, !!»©r^VU-^©*Aa*«Fl44i:t«L//ct© 
r&4 0 A BC ©^M^^«4T ^ V U - *©*#£, 



^r, ttJ^«Si»5i*(HH3-ttfcC<tCcJ:0. El* 
MttlWH Km o T jf AtRffe* <S«T £ C t ffiv * & o 
[0 0 3 2] W2©WBB1B«:«*T-Yyu-* 

(■«c«sr^yu-*©*B»<o»rffliar*o. sn© 
Ute^ss 1 1/ r ^ L feH 2 fcfcfes $ # r a l tc i> <ox h 

yj)l& 1 3£fl£ttUTl>& 0 £/cSffil 4©Mffi© l t 1 10 

4* torn*. ttmmy < )\<&\ svm&fttc 

W«BS-tt*C£**C*, «EE6«cj:4«*«te)WI* 
»A?«*^###3ft£ 0 ftfc\ H7Cc^b/c 
**«S4 a, 4b £^f&L/c«t£ 1 4 <Dfl3fl 

*fflu^* h^OJi^i*^^ -f ;UA l 3©J!l/¥<htt<£ 
KE6 &4><b«&4 a £©H*3r5£E»£WMffl 

[0 0 3 3]^ ^<Dmmmm%7 4v\s~>} 

©«JSE*BI8-H1 l£#MLTI&Wir£ 0 H8B, 7 
4 y ZOftMmmvkh. C C X 1 Bfifflli*©*- 
-X-CAO, Attttffl*£7-X^344>*-h* 

0 , Hfcfctf S^*©W««cttfl!s©Affl*ll»ift© 
2o©7-Xffi^*SWr<,>£. *--*l(DI*JfiHK: 
B, 2o©AUAffl^©rtflH©«SIJ*Sffi3i*ri^. 
5tt, ? * lliittttr*£7*^ hfe 7 a, 7bB 

fr-* 1©FWBCB, n>f r >1f7a, 7 
T3 0 4 a, 4 bB*fi*hWB*6ft 

5«:»o-c«Bff*EniiiirrsA:»©«cr*s B iob 

OCDftffi (EKctoWfcTE) K»56*ftSf5W»ro 40 
£ 0 1 2tt^«*©«llilS[©«^6ftSi6»X^-* 
I56iW«S4a, 4bi<Dlffl*l«[ffl$^ 

[0 0 3 4] «±©J:5tcSSf«:»fiRL/ 4 ^-X1©I*J 
g[Ut:3>r>-?7 a, 7 bteiC^^y y'JfiCi 8 *tSH 
U M£y \*fc5t£i>lctp&WM4 a, 4b^ 
tS^T^o ZOimv. ^>r>1t7 a, 7b^^X 
1 A(DM£4 I ^Sfi4 a . 4 b ^©HfciR&i&tr. * 

*>Ca&«56*K0fftffc±»3-^ 1 0£Mi*3t £ 50 
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icfcor, ±WtLXT4 yu-***JSS"fa. 
[ 0 0 3 5 ] II 9 B±IB7 >f y U - £<D£gSB(D»rffil2 
(IU C^ittt, T9$3~£9:k<J:C>'±2[$3 

i obsbsut^s, H«c^-r<fc5ec, wti4 
a i Abomnmy 4 1 5 rifi<surc^ 0 mur 

X^-tM2OT^iI4a, 4b©ja3PifiBE56i(D 

[0 0 3 6 ]ftfc 4 7x7^hl5©m<i;t) f Wi 
fiOfiSKJlot, 7^y U-^CDAffiA^>t;-^> 

5 ©Effitf* - * l ©J8ffl<=fc 0 ±^rccffig-r & cfc 5 ft 
Ur, y x5-f h«5©TffiCt&5*'£«ffi©7-xm 
[0 0 3 7 1 ^10 B±IB7 -f y *©H«SR«Ftt* 

*vra % hi \mt%mmt{jX<Dr^y{y-^(omm. 

(A) ttA^SWKFtt (S 1 1 ) , (B) «i» 
(S2 1). (C) »7>fyu-^3>1$tt (S 1 
2), (D) BUl*SHWtt(S2 2) "C*«. 
[0 0 3 8 ] CCt, HI 0©»tt47jVf74yu-* 
B, 2o©**Sffi©3S^fta*9 0S<bL. H5tc^ 
L/ccfc^^c, Affl*IB«C«R*««Uft:fc0-C*S. * 
tc. 01 l©«ptt*jRfT-fyU-*B. X^ftRl2 
0gCD3o©4M>m^£WU S3©*^«ffi©— a* 

-K-fflu/c7x7^ h«©i*ffiBisi-r-*s. 

[0 0 3 9 ] CCDJC^^C, 2^(7)Wii^C\ ^CO 

JSWTB, C©<fc J >tt2o©*^mi*fliC\ ^©SM 
2 OgJ:0t*««>/c7^y U-^«:*sliT, »A 

»AaufeW3<, aottflWccMoTfljffftr-fyu 

[0 04 0] *«C, iifffiacD«fl6«:EI 1 3 *#JHUr 

m-tz. ±E«l©T-fyu-**«^r, MX.BH 
1 3© (a) «cs-r<fc9«:, vcofti*©»aso»« 
U*»fC7^yu-*t»^ 7-fyu-*offl*««: 
g^u $ ft Sigfiiatt* 6©SHttamSSfic AH 1/ ft ^ 

[0 04 1] ttc, H 1 3© (B) CC^TJ:5CC. 1 a 

K^fflccfflc*4. ccoci^J:^, S-/>h*-y>^y 
^jUf*»JS-rs. c©±9ftH»taBWtHB»«:K 

[0042] ftte, «±ic^L/c^MJSlrB7-r y 



(6) 
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5«Lfc*-y^«IS8 (03 •H4CC7SLfclffflBBK-C« 
«StR) *KO»»«<fcl». 
[0 04 3] 

«4«5i©a»#iIW6*i, m *fctt»2©*<&« 
[0 04 5] m>ms «cEtt©*M«C ihtf . ffita©* 

4#t?£&„ 

[0 04 6] 11*314 CclBK©ffeWtc J:ti«, 
S#icJ:saWHIlJfe*«W6ti. BI5«:J:*»fl«*«>» 
*<fc<W;l6ft4. *©/c&. #A»**&¥«<fc<£ 20 

[0 04 7] »*3I5 tclB48©»?B{C ititf , »CCC» 
ft£„ 

[0 04 8] »*«6 tcKK©*W«: <tti«, #A«* 

[0 04 9] »3»B7 tcSaiS©»WtcJ:ti« t tpsCMB 
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CLAIMS 



[Claim(s) ] 

[Claim 1] While crossing in the state of an insulation to the 1st center 
electrode with which the end was connected to the input terminal and the 
other end was grounded, and the 1st center electrode The 2nd center 
electrode with which the end was connected to the output terminal and 
the other end was grounded, and the ferrimagnetic substance close to the 
lst~2nd center electrode, The magnet which impresses a static magnetic 
field to an abbreviation perpendicular to this ferrimagnetic substance, 
and the 1st capacitor by which the end was connected to said input 
terminal, and the other end was grounded, The non-reciprocal circuit 
component characterized by forming an insulating spacer between said 
magnet and said 1st or 2nd center electrode in the non-reciprocal 
circuit component containing the 2nd capacitor by which the end was 
connected to said output terminal, and the other end was grounded. 
[Claim 2] The non-reciprocal circuit component according to claim 1 
characterized by for the conductor pattern prepared in both sides of a 
substrate having constituted said lst-2nd center electrode, and 
constituting from resist film in which said insulating spacer was formed 
on the front face of said conductor pattern. 

[Claim 3] The non-reciprocal circuit component according to claim 2 
characterized by mounting resistance connected between said input 
terminals and said output terminals on said substrate. 
[Claim 4] The non-reciprocal circuit component according to claim 2 or 3 
characterized by for thickness having constituted said conductor pattern 
from a metallic foil 30 micrometers or more, and setting thickness of 
said resist film to 50 micrometers or more. 

[Claim 5] The non-reciprocal circuit component according to claim 1 
characterized by constituting from an insulating film which stuck said 
insulating spacer on said magnet. 

[Claim 6] It is a non-reciprocal circuit component given in either among 



claims 1-5 which made whenever [ crossed-axes-angle / of said the 1st 
and 2nd central conductor ] the predetermined include angle within the 
limits of 90 to 100 degrees. 

[Claim 7] It is a non-reciprocal circuit component given in either among 
claims 1-6 characterized by making said f errimagnetic substance into an 
abbreviation rectangular parallelepiped configuration. 
[Claim 8] It is a non-reciprocal circuit component given in either among 
claims 1-7 characterized by abbreviation etc. spreading and carrying out 
capacity value of said lst~2nd capacitor. 

[Claim 9] It is a non-reciprocal circuit component given in either among 
claims 1-8 characterized by having surrounded in the yoke which 
constitutes the magnetic circuit for impressing said static magnetic 
field while shielding said lst~2nd center electrode, said f errimagnetic 
substance, said magnet, and said lst-2nd capacitor, respectively, and 
making this yoke into touch-down potential. 

[Claim 10] The non-reciprocal circuit component according to claim 9 
characterized by preparing an insulator layer between said yokes and 
said center electrodes. 

[Claim 11] It is a non-reciprocal circuit component given in either 
among claims 1—10 characterized by having prepared at least two 
grounding terminals and said input terminal in one flank of said case, 
and preparing other at least two grounding terminals and said output 
terminals in the flank of another side of said case while forming two or 
more grounding terminals. 

[Claim 12] The communication device using the non-reciprocal circuit 
component given in either among claims 1-1 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication 
device using non-reciprocal circuit components, such as an isolator and 
a gyrator, and them which are used with a microwave band etc. 
[0002] 

[Description of the Prior Art] The non-reciprocal circuit component used 
with a microwave band etc. is shown in ** U.S. Pat. No. 4016510 number, 
** JP, 52-134349, A, ** JP, 58-3402, A, ** JP, 9-232818, A, and ** JP, 8-8612, A. 
[0003] It is made for the above-mentioned non-reciprocal circuit 
component to produce an irreversible property by preparing the center 
electrode which crosses at a predetermined include angle in a ferrite 
plate, being the component it was made to impress a static magnetic 
field to a ferrite plate, using the f errimagnetism property of a ferrite 
plate, and rotating the plane of polarization of the high-frequency 
field produced with a center electrode by the principle of Faraday 
rotation. 
[0004] 

[Problem(s) to be Solved by the Invention] Like the non-reciprocal 
circuit component of the above-mentioned **, by the thing using the 1st 
- the 3rd center electrode, in order that the matched impedance of the 
3rd center electrode may have a reactance component and the impedance 
may be dependent on a frequency, the frequency range where a good 
irreversible property is acquired becomes narrow. That is, the isolation 
property in the case of using as an isolator serves as a narrow-band 
inevitably. 

[0005] The artificer of the invention in this application etc. conducted 
examination and an experiment wholeheartedly, in order to obtain the 
non-reciprocal circuit component which covers a broadband and shows a 
good irreversible property. The cause of covering a broadband and 
degrading the insertion loss in the process was found out. That is, in 
the conventional non-reciprocal circuit component, the high frequency 
current flowed to the permanent magnet (only henceforth a magnet), and 
power was consumed with magnetic electric resistance and it had become 
the cause by which this increased an insertion loss. 

[0006] The object of this invention is to show an irreversible property 
and offer [ cover a broadband, ] the communication device using a non- 
reciprocal circuit component and it with a low insertion loss. 
[0007] 

[Means for Solving the Problem] In order that this invention may hold 
down the power consumption by the high-frequency field by the center 



electrode passing along a magnet, and the high frequency current flowing 
to a magnet, While crossing in the state of an insulation to the 1st 
center electrode with which the end was connected to the input terminal 
and the other end was grounded, and the 1st center electrode The 2nd 
center electrode with which the end was connected to the output terminal 
and the other end was grounded, and the f errimagnetic substance close to 
the lst~2nd center electrode, The magnet which impresses a static 
magnetic field to an abbreviation perpendicular to this f errimagnetic 
substance, and the 1st capacitor by which the end was connected to said 
input terminal, and the other end was grounded, An end is connected to 
said output terminal, the non-reciprocal circuit component containing 
the 2nd capacitor by which the other end was grounded is constituted, 
and an insulating spacer is formed between said magnet and 1st or 2nd 
center electrode. 

[0008] Adhesion with a center electrode and a magnet is avoided 
according to this structure, association with the high-frequency field 
and magnet by the 1st or 2nd center electrode becomes weaker, and the 
conductor loss by the high frequency current by which induction is 
carried out to a magnet is also reduced. 

[0009] Moreover, this invention uses that resist film as the above- 
mentioned insulating spacer by the conductor pattern prepared in both 
sides of a substrate constituting the lst~2nd center electrode, and 
preparing the resist film in that front face. 

[0010] Moreover, this invention mounts resistance connected between the 
above-mentioned input terminal and an output terminal on the substrate 
which prepared the above-mentioned center electrode. According to this 
structure, mounting structure of resistance is simplified and the 
configuration of an isolator is made easy. 

[0011] Moreover, thickness constitutes the above-mentioned conductor 
pattern from a metallic foil 30 micrometers or more, and this invention 
sets thickness of the resist film to 50 micrometers or more. Thereby, 
the conductor loss by the center electrode itself is suppressed, and 
conductor loss with a magnet is also suppressed efficiently. 
[0012] Moreover, this invention uses that insulating film as an 
insulating spacer between a magnet and a center electrode by sticking an 
insulating film on the above-mentioned magnet. 

[0013] Moreover, this invention makes whenever [ crossed-axes-angle / of 
the 1st and the 2nd central conductor ] the predetermined include angle 
within the limits of 90 to 100 degrees. This acquires a desired 
isolation property. 

[0014] Moreover, the non-reciprocal circuit component of this invention 



makes the above-mentioned f errimagnetic substance an abbreviation 
rectangular parallelepiped configuration. This arranges a center 
electrode in the direction of a vertical angle of the ferrimagnetic 
substance, a long center electrode is arranged efficiently, and even if 
the ferrimagnetic substance is small, a low loss property is acquired. 
[0015] Moreover, as for this invention, abbreviation etc. spreads and 
carries out capacity value of the lst~2nd capacitor. By this, even if a 
difference is in the inductance of the lst~2nd center electrode, a 
desired isolation property is acquired by considering the difference of 
the phase of the forward direction transparency signal from an input 
terminal to an output terminal, and the phase of the hard flow 
transparency signal from an output terminal to an input terminal as 180 
degrees of abbreviation. 

[0016] Moreover, this invention is surrounded in the yoke which 
constitutes the magnetic circuit for impressing said static magnetic 
field while it shields the lst~2nd center electrode, said ferrimagnetic 
substance, said magnet, and said lst~2nd capacitor, respectively, and it 
makes this yoke touch-down potential. It shields using the lst~2nd 
center electrode and capacitor as touch-down potential with a yoke 
according to this structure. 

[0017] Moreover, this invention prepares an insulator layer between the 
above-mentioned yoke and a center electrode. By this, a yoke is 
separated from a center electrode, the high frequency current generated 
in a yoke is suppressed, Q is raised, and an insertion loss is reduced. 
[0018] Moreover, this invention prepares at least two grounding 
terminals and said input terminal in one flank of said case, and 
prepares other at least two grounding terminals and said output 
terminals in the flank of another side of said case while it forms two 
or more grounding terminals. By this, ground connection is strengthened, 
an unnecessary inductance and an electrostatic-capacity component are 
stopped, a direct wave is reduced, and bandwidth (bandwidth which shows 
a low insertion-loss property) is made large. 

[0019] Furthermore, this invention constitutes a communication device by 
preparing in the output section of an oscillator circuit, and the input 
section of a filter etc., using one of the above-mentioned non- 
reciprocal circuit components. 
[0020] 

[Embodiment of the Invention] The configuration of the isolator 
concerning the 1st operation gestalt of this invention is explained with 
reference to drawing 1 - drawing 6 . Drawing 1 is the decomposition 
perspective view of an isolator. 1 is a case made of resin and is 



carrying out insertion mould shaping of an input/output terminal and the 
grounding terminal 3 here. 2a is one input/output terminal and has 
formed other input/output terminals and other two grounding terminals in 
the flank of the left back in drawing. The edge inside two input/output 
terminals is exposed in the inner base of a case 1. The ferrite plate 
whose 5 is the f errimagnetic substance, the capacitor by which 7a and 7b 
use the vertical side in drawing as an electrode, and 8 are chip 
resistors. 9 is a lower yoke which consists of a ferromagnetic. Inside a 
case 1, Capacitors 7a and 7b and a chip resistor 8 are arranged, 
respectively, and it contains to the crevice which constitutes the 
ferrite plate 5 with a case 1 and the lower yoke 9. 14 is an insulating 
substrate and forms the 1st center-electrode 4a and 2nd center-electrode 
4b which intersect the vertical side by whenever [ predetermined / 
within the limits of 90 to 100 degrees / crossed~axes-angle ]. One edge 
of these two center electrodes 4a and 4b is pulled out on the underside 
in drawing through the through hole. Moreover, the other-end sections 
are connected through a through hole. This substrate 14 is formed by 
carrying out pattern NINGU of the RF circuit board which stuck copper 
foil on both sides of an insulating base material. 6 is a magnet for 
impressing a static magnetic field to center electrodes 4a and 4b and 
the ferrite plate 5. 10 is an up yoke which consists of a ferromagnetic, 
and is sticking the magnet 6 on the inner surface (underside in drawing) 
of this up yoke 10. 

[0021] Each part is constituted as mentioned above, the ferrite plate 5 
is contained inside a case 1, Capacitors 7a and 7b are laid, and a 
substrate 14 is laid so that these capacitors 7a and 7b may be put by 
Hazama with a case 1. Moreover, a chip resistor 8 is mounted in the 
underside in drawing of a substrate 14 so that between each edge of the 
2nd center electrode 4a and 4b may be connected with the 1st. And an 
isolator is constituted as a whole by putting installation and the up 
yoke 10 which attached the magnet 6 beforehand for the lower yoke 9 on 
the lower part of a case 1. 

[0022] Drawing 2 is the sectional view of the body of the above- 
mentioned isolator. As shown in this drawing, the solder resist film 11 
is formed all over both sides of a substrate 14. Therefore, the solder 
resist film 11 exists in the front face of 1st center-electrode 4a and 
2nd center-electrode 4b, respectively. Therefore, even if a magnet 6 
sticks to a substrate 14 side, only the thickness of the solder resist 
film 11 will estrange a magnet 6 and 1st center-electrode 4a. Moreover, 
spacing of a center electrode and the up yoke outside drawing will also 
be estranged to a part for the layer of the solder resist film, and a 



pan. Between the ferrite plate 5 and 2nd center-electrode 4b will be 
similarly estranged by the thickness of the solder resist film 11 at 
least. The above-mentioned solder resist film 11 is 50 micrometers or 
more, and the thickness of the lst~2nd center electrode is 30 
micrometers or more. 

[0023] Here, the result of having asked for the distance of Hazama of a 
magnet and a center electrode and relation with an insertion loss (IL) 
is shown in (A) of drawing 12 . If the distance of a magnet and a center 
electrode is near, the high frequency current by the eddy current will 
flow to a magnet, and power will be consumed with magnetic electric 
resistance. Moreover, since the dielectric tangent (tandelta) of a 
magnet is large, dielectric loss will also become large if a magnet is 
stuck to a center electrode. Furthermore, the high frequency current by 
the eddy current flows, and power is consumed with the electric 
resistance of a yoke, so that spacing of a yoke and a center electrode 
becomes narrow. An insertion loss increases according to these causes. 
[0024] In order to make this loss small, between a center electrode and 
magnets and between a center electrode and yokes are made to estrange by 
the solder resist film, but in a dimension 5mmx5mmx2mm isolator, when 
changing the thickness of the above-mentioned solder resist film, an 
insertion loss (IL) changes, as shown in (A) of drawing 12 . Thus, 
although an insertion loss (IL) decreases, it is suddenly saturated with 
the neighborhood exceeding 50 micrometers, so that the thickness of the 
solder resist film becomes thick. An insertion loss is 1. 3dB when the 
thickness of this solder resist film is 50 micrometers. Moreover, 
generally the insertion loss required of the isolator of the above- 
mentioned dimension is less than 1. 3dB. Then, thickness of the above- 
mentioned solder resist film 11 is set to 50 micrometers or more. 
[0025] Next, the result of having asked for the thickness of a center 
electrode and relation with an insertion loss (IL) is shown in (B) of 
drawing 12 . Thickness of the solder resist film is set to 50 
micrometers mentioned above here. Since the electric resistance becomes 
small (Q becomes large), an insertion loss becomes small, so that the 
thickness of a center electrode becomes thick. When changing the 
thickness of this center electrode, an insertion loss (IL) changes, as 
shown in drawing 12 (B). Thus, although an insertion loss (IL) decreases, 
it is suddenly saturated with the neighborhood exceeding 30 micrometers, 
so that the thickness of a center electrode becomes thick. An insertion 
loss is 1. 3dB when the thickness of this center electrode is 30 
micrometers. Moreover, since the insertion loss demanded is generally 
less than 1. 3dB as above-mentioned, thickness of the above-mentioned 



center electrodes 4a and 4b is set to 30 micrometers or more. However, 
in order to make the height of an isolator thin as much as possible, 
center electrodes 4a and 4b are made into the thickness approximated to 
30 micrometers or it. 

[0026] Drawing 3 is the circuit diagram of the above-mentioned isolator. 
However, in this example, the ferrite plate 5 is drawn in the shape of a 
disk type. As shown in drawing, 1st center-electrode 4a is connected 
between input terminal 2a and a grounding terminal 3. 2nd center- 
electrode 4b is connected between output terminal 2b and a grounding 
terminal 3. It becomes the circuit where the capacitor CI was connected 
between input terminal 2a and a grounding terminal 3, the 2nd capacitor 
C2 was connected between output terminal 2b, and a grounding 

terminal 3, and Resistance R was further connected between input 
terminal 2a and output terminal 2b. 

[0027] A circuit diagram for drawing 4 to explain the principle of 
operation of the above-mentioned isolator and drawing 5 are the 
representative circuit schematics of an isolator. In drawing .4 , an 
arrow head is the sense of the high-frequency field under a center 
electrode. If transparency of the signal of the forward direction is 
considered now, as shown in (A) of drawing 4 , the ends of Resistance R 
will serve as the equiphase said amplitude, and a current will not flow 
for Resistance R, but the input signal from input terminal 2a will be 
outputted from output terminal 2b as it is. 

[0028] Considering the incidence of the signal of hard flow, as shown in 
(B), it becomes hard flow, the signal of an opposite phase occurs to the 
ends of Resistance R, and power consumption is carried out to the case 
where the sense of the high-frequency field which passes the ferrite 
plate 5 is (A) by Resistance R. Therefore, from input terminal 2a, a 
signal is not outputted ideally. 

[0029] Actually, according to whenever [ crossed-axes-angle / of the 
above-mentioned center electrodes 4a and 4b ], and angle of rotation of 
the plane of polarization by Faraday rotation, it is with the time of 
forward direction transparency of a signal, and hard flow incidence, and 
the phase contrast of the above-mentioned resistance ends changes. 
Therefore, whenever [ reinforcement / of an external magnetic field / 
and crossed-axes-angle / of center electrodes 4a and 4b ] is appointed 
so that the isolation property that an insertion loss is small and high 
may be acquired. Since the reinforcement of the field impressed to a 
ferrite plate is usually 0.09-0.17 [T], if it sets up whenever 
[ crossed-axes-angle / of center electrodes 4a and 4b ] within the 
limits of 90 to 100 degrees, the isolation property that an insertion 



loss is small and high will be acquired. 

[0030] The above-mentioned actuation is that the phase contrast of S12 
(hard flow propagation signal) and S21 at the time of removing 
Resistance R (forward direction transparency signal) becomes 180 degrees 
in the equal circuit of drawing 5 . If a difference is in the 
inductances LI and L2 of center electrodes 4a and 4b, capacitors CI and 
C2 will be formed and the value of the electrostatic capacity will be 
made equal although phase contrast will shift from 180 degrees, a gap of 
the above-mentioned phase contrast will be suppressed, even if the 
amplitude difference of S21 and S12 is about 0. 2dB, in order [ then, ] 
to set an isolation to 30dB or more theoretically — the difference of 
the capacity value of the above-mentioned capacitors 7a and 7b (CI, C2) 
— **0. 05 (5%) — abbreviation — it is made equal. Thereby, even if 
dispersion is in the pattern formation dimension of the lst~2nd center 
electrode, a good isolation property is acquired. 

[0031] Drawing 6 compares the insertion-loss property of the isolator 
concerning this operation gestalt, and the conventional isolator. In the 
case of the isolator which A requires for this operation gestalt, B is 
the case where it is the isolator which does not have the solder resist 
film in a substrate front face. Thus, with the solder resist film on the 
front face of a substrate, by having made the center electrode and the 
magnet estrange, a large frequency range can be covered and an insertion 
loss can be reduced. 

[0032] Next, the configuration of the isolator concerning the 2nd 
operation gestalt is explained with reference to drawing 7 . Drawing 7 
is the sectional view of the body of the isolator concerning the 2nd 
operation gestalt, is made to correspond to drawing 2 shown as 1st 
operation gestalt, and is expressed. In this example, the insulating 
film 13 is stuck on the front face facing the substrate side of a magnet 
6. Moreover, the solder resist film is not formed in the front face of 
the center electrodes 4a and 4b of both sides of a substrate 14. Even if 
it is such structure, between a magnet 6 and center-electrode 4a can be 
made to estrange by the thickness of the insulating film 13 at least, 
power loss with a magnet 6 is suppressed, and an insertion-loss property 
is improved. In addition, the solder resist film may be formed in the 
front face of the substrate 14 in which center electrodes 4a and 4b were 
formed, with the structure shown in drawing 7 . Only predetermined 
distance can make between a magnet 6 and center-electrode 4a estrange by 
the thickness of the solder resist film, and the thickness of the 
insulating film 13 with this. 

[0033] Next, the configuration of the isolator concerning the 3rd 



operation gestalt is explained with reference to drawing 8 - drawing 11 . 
Drawing 8 is the decomposition perspective view of an isolator. 1 is a 
case made of resin and is carrying out insertion mould shaping of an 
input/output terminal and the grounding terminal 3 here. 2b is one 
input/output terminal and has formed other input/output terminals and 
other two grounding terminals in the flank of the left back in drawing. 
The edge inside two input/output terminals is exposed in the inner base 
of a case 1. The ferrite plate whose 5 is the f errimagnetic substance, 
the capacitor by which 7a and 7b use the vertical side in drawing as an 
electrode, and 8 are chip resistors. Inside a case 1, Capacitors 7a and 
7b and a chip resistor 8 are arranged, respectively, and the ferrite 
plate 5 is contained to the crevice constituted with a case 1 and a 
lower yoke. 4a and 4b are center electrodes which consist of copper foil, 
respectively, and they are provided, having applied them to the 
underside from the top face of the ferrite plate 5, so that it may cross 
in the direction of a vertical angle of the ferrite plate 5 by whenever 
[ predetermined crossed-axes-angle ]. 6 is a magnet for impressing a 
static magnetic field to center electrodes 4a and 4b and the ferrite 
plate 5. 10 is an up yoke which consists of a ferromagnetic, and is 
sticking the magnet 6 on the inner surface (underside in drawing) of 
this up yoke 10. 12 is an insulating spacer which consists of a plate 
made of the resin of predetermined thickness, and makes between a magnet 
6 and center electrodes 4a and 4b estrange. 9 is a lower yoke which 
consists of a ferromagnetic. 

[0034] Each part is constituted as mentioned above, Capacitors 7a and 7b 
and a chip resistor 8 are laid in the interior of a case 1, and center 
electrodes 4a and 4b are further laid with the ferrite plate 5. In the 
condition, Capacitors 7a and 7b are put between the electrode within a 
case 1, and center electrodes 4a and 4b. And an isolator is constituted 
as a whole by putting installation and the up yoke 10 which attached the 
magnet 6 beforehand for the lower yoke 9 on the lower part of a case 1. 
[0035] Drawing 9 is the sectional view of the body of the above- 
mentioned isolator. However, in this drawing, the lower yoke 9 and the 
up yoke 10 are omitted. As shown in drawing, it has insulated with the 
insulating film 15 between center electrodes 4a and 4b. The insulating 
spacer 12 is arranged so that it may put between the edge of center 
electrodes 4a and 4b, and a magnet 6, and it is maintaining between a 
magnet 6 and center-electrode 4b at predetermined spacing. 
[0036] In addition, although the 1/0 impedance of an isolator changes 
with the thickness of the ferrite plate 5, and the die length of a 
center electrode, loss by the impedance mismatch is reduced by doubling 



the impedance with the impedance of an I/O line. Although the ferrite 
plate 5 of thickness with which the base of the ferrite plate 5 is 
located more nearly up than the base of a case 1 is used in this example, 
a case 1 may be made thin and the ground electrode of the center 
electrode on the underside of the ferrite plate 5 may be stuck to a 
lower yoke. 

[0037] Drawing in which drawing 10 shows the frequency characteristics 
of the above-mentioned isolator, and drawing 11 are drawings showing the 
frequency characteristics of the isolator as comparison contrast. For 
(A), in drawing 10 and drawing 11 , an input reflection property (SI 1) 
and (B) are [ an isolation property (S12) and (D of a passage property 
(S21) and (0) ] output reflection properties (S22). 

[0038] Here, the isolator which shows the property of drawing 10 makes 
90 degrees whenever [ two crossed-axes-angles / of a center electrode ], 
and as shown in drawing 5 , it connects resistance between 1/0. Moreover, 
the isolator which shows the property of drawing 11 has three center 
electrodes of 120 degrees whenever [ crossed-axes-angle ], and grounds 
the end of the 3rd center electrode through resistance. The dimension of 
the ferrite plate used with these two isolators is the same. 
[0039] Thus, although a broadband is covered and a good isolation 
property is acquired using two center electrodes by having made whenever 
[ that crossed-axes-angle ] narrower than 120 degrees, using such two 
center electrodes, by aiming at reduction of an insertion loss in the 
isolator which narrowed whenever [ that crossed-axes-angle ] from 120 
degrees, a large frequency band can be covered, and it is small, and an 
insertion loss can cover a broadband and can acquire a good isolation 
property in this invention. 

[0040] Next, the configuration of a communication device is explained 
with reference to drawing 13 . Using various kinds of above-mentioned 
isolators, as shown in (A) of drawing 1313 , an isolator is formed in 
the oscillation output section of oscillators, such as VCO, and the 
reflected wave from the sending circuit connected to the output section 
of an isolator is made not to carry out incidence to an oscillator. This 
raises the oscillation stability of an oscillator. 

[0041] Moreover, as shown in (B) of drawing 13 , an isolator is formed 
in the input section of a filter and an isolator is used for adjustment. 
This constitutes a constant impedance filter. Such a circuit is 
established in the transceiver circuit section, and a communication 
device is constituted. 

[0042] In addition, what is necessary is just to remove the chip 
resistor 8 (for it to be Resistance R in the equal circuit shown in 



drawing 3 and drawing 4 ) shown with the operation gestalt, in 
constituting the gyrator (irreversible phase machine) which shows the 
property that phase lags differ, according to the transparency direction 
between two ports although each operation gestalt shown above showed the 
example used as an isolator. 
[0043] 

[Effect of the Invention] According to invention according to claim 1, 
adhesion with a center electrode and a magnet is avoided, association 
with the high-frequency field and magnet by the 1st or 2nd center 
electrode becomes weaker, and loss by the high frequency current by 
which induction is carried out to a magnet is also reduced. 
[0044] Since an insulating spacer can be formed only by covering the 
resist film to the substrate in which the conductor pattern was formed 
according to invention according to claim 2, the whole structure is 
simplified and components mark are also stopped. 
[0045] According to invention according to claim 3, the mounting 
structure of resistance becomes easy and can constitute an isolator 
easily. 

[0046] According to invention according to claim 4, the conductor loss 
according [ the conductor loss by the center electrode itself ] to 
****** and a magnet is also suppressed efficiently. Therefore, an 
insertion loss can be reduced to the whole efficiently well. 
[0047] In order to use the insulating film which stuck the insulating 
film on the magnet as an insulating spacer between a magnet and a center 
electrode according to invention according to claim 5, the structure for 
holding an insulating spacer becomes easy, and the assembly also becomes 
easy. 

[0048] According to invention according to claim 6, the isolation 
property that an insertion loss is low and high is acquired. 
[0049] According to invention according to claim 7, a center electrode 
can be arranged to the vertical angle of the ferrimagnetic substance, a 
long center electrode can be arranged efficiently, and even if the 
ferrimagnetic substance is small, a low loss property is acquired. 
Moreover, since it can constitute by the approach of starting from the 
ferrimagnetic substance of tabular or a rectangular parallelepiped 
configuration, the manufacture becomes easy. 

[0050] According to invention according to claim 8, even if a difference 
is in the inductance of the lst-2nd center electrode, the difference of 
the phase of the forward direction transparency signal from an input 
terminal to an output terminal and the phase of the hard flow 
transparency signal from an output terminal to an input terminal becomes 



180 degrees, and a desired isolation property can be acquired. 
[0051] According to invention according to claim 9, with a yoke, the 
lst~2nd center electrode and capacitor serve as touch-down potential, 
and are shielded. Therefore, spurious generating is suppressed. 
[0052] According to invention according to claim 10, when a yoke 
separates from a center electrode, the high frequency current generated 
in a yoke is suppressed, and Q becomes high and does so the 
effectiveness that an insertion loss decreases. 
[0053] Since according to invention according to claim 11 ground 
connection becomes strong and an unnecessary inductance and an 
electrostatic-capacity component are stopped, a direct wave is reduced 
and the effectiveness that bandwidth becomes large is done so. 
[0054] According to invention according to claim 12, the communication 
device whose property was stable in low loss is obtained by preparing 
the non-reciprocal circuit component which has an isolation property, 
for example in the output section of an oscillator circuit, and the 
input section of a filter etc. 
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[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view of the isolator 
concerning the 1st operation gestalt 

[Drawing 2] The sectional view of the body of this isolator 
[Drawing 3] The circuit diagram of this isolator 
[Drawing 4] The circuit diagram for explaining the principle of 
operation of this isolator 

[Drawing 5] The representative circuit schematic of this isolator 
[Drawing 6] Drawing showing the example of the insertion-loss property 



of this isolator and the conventional isolator 

[Drawing 7] The sectional view of the body of the isolator concerning 
the 2nd operation gestalt 

[Drawing 8] The decomposition perspective view of the isolator 
concerning the 3rd operation gestalt 

[Drawing 9] The sectional view of the body of this isolator 
[Drawing 10] Drawing showing the frequency characteristics of this 
isolator 

[Drawing 11] Drawing showing the frequency characteristics of the 
conventional isolator as an example of a comparison of the isolator 
concerning the 3rd operation gestalt 

[Drawing 12] Drawing showing the relation between the thickness of the 
solder resist film, and an insertion loss, and the relation between the 
thickness of a central conductor, and an insertion loss 
[Drawing 13] The block diagram showing the configuration of the body of 
the communication device concerning the 4th operation gestalt 
[Description of Notations] 

1- case 

2- input/output terminal 

3- grounding terminal 

4- center electrode 

5- ferrite plate 

6- magnet 

7- capacitor 

8- chip resistor 

9- lower yoke 

10- up yoke 

11- solder resist film 

12- insulation spacer 

13- insulation film 

14- substrate 

15- insulation film 
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